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(54) TlUe: PYRIDYI^ AND PYRIMIDYL-HETEROCYCLIC COMPOUNDS INHIBITING OXIDO SQUALENE-CYCLASE 

(57) Abstract 

This invention 
concerns - heterocyclic 

derivBlive.<t which are useful r ' \ r \ \ r ^ /i% 

in inhibiting oxido-squalcne ' / » v A^)_y^ J N— Q— Af W 

cyclase, processes 
for . M heir, i - preparation • .f?- 

and pharmaceutical 
compositions containing 

them, llie prcwnt invention is also concerned with heterocyclic derivatives capable of inhibiting cholesterol biosynthesis and hence 
In lowering cholesterol levels in blood plasma.S The present invention also relates to methods of using such heterocyclic derivatives 
in treating or pi^vcnb'ng discaRcs and medical conditions such as hypercholesterD|emia. atherosclerosis and other medicol conditions 
associated elevated 'cholesterol levels. In fonnula^'(I)7G ii selected Trom CH or N;'r11s^ selected from hydrogen, ha Ipgcho. ( l-6.C)atlcyI. 
halogeno(J-6C)alkyj. cyano; nitro. (l-6C)aIkbxycarbonyi. aind^NR^R* wherein >nci'ki* are iiidependetitly selected* from hydrogen ond 
(l~6C)alkyl, and 'wherein iip to 3 Rl groups niay be present; T| Is selected from CH or N: Tz and Ty are independently selected from 
N and CRl wherein .R is selected frpnij hydrogen. - hydro icy I and (Cl'4)aikyl and wherein either ring containing or^Tj is optiomilly 
substituted with an pxo group; R2 Is selected from hydrogen or <l>4C)alkyl; Q is selected from SO2, CO and CH2; Ar is selected 
from a five or sixT-mcmberod hetcrocycle containing up to 3 heleroatoms selected from nitrogen, oxygen and sulphur, phenyl, phenyl 
(2-6C)alkenyl and naphthyl: in which any Ar group is optinally substituted by one or more substitucnts selected froni (l-6C)aikyl, 
balogeno, halogcno (l-6C)alkyl. (l-6C)alkoxy, (I-6C)alkoxycarbonyl. cyano. ( l-6C)atkylaniida, nitro. NR^R^ wherein R^ and'R^ are 
independently selected from hydrogen and (l-4C)alkyl; provided that both T2 and T) are not N and that when T2 si CR then Ti si not CH. 
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PYRIDYU- AND PYRIMIDYL-HETEROCYCUC COMPOUNDS INHIBITING OXJDO SQUALENE-CYCLASE 

This invention concerns helerocyclic derivatives which are useful in inhibiting oxido- 
squaJene cyclase, processes for ihcir preparation and pharmaceutical compositions comaintng 
5 them. The present invention is also concerned with heterocyclic derivatives capable of 
inhibiting cholesterol biosynthesis and hence in lowering cholesterol levels in blood plasma. 
The present invention also relates to methods of using such heterocyclic derivatives in treating 
or preventing diseases and medical conditions such as hypercholesterolemia, atherosclerosis 
and other medical conditions associated with elevated cholesterol levels. 
10 There is evidence that high serum cholesterol levels are an important risk factor in 

coronary heart disease and associated diseases such as atherosclerosis and ischaemic heart 
disease. As a result there has been a great deal of interest in finding ways of lowering 
cholesterol levels in blood plasma. Although it is possible to obtain some reduction by means 
of diet, only modest reductions arc obtained by controlling the dietary intake of cholesterol. 
15 Consequently, there is a need for therapeutic approaches to reducing cholesterol levels. 

Several different classes of compounds have been reported which arc able to lower 
cholesterol levels m blood plasma. For example agents which inhibit the enzyme HMGCoA 
reductase, an enzyme essential for the production of cholesterol, have been reported to reduce 
levels of serum cholesterol. Illustrative of this class of compounds is the HMGCoA reductase 
20 inhibitor known as lovastalin which is disclosed in US Patent No 4,23 1.938. Other agents 
which are reported to lower scrum cholesterol include those which act by complcxing with 
bile acids in the intestinal system and which are hence termed "bile acid sequestrants". It is 
believed that these agents lower cholesterol levelsjndircctly by sequestering bile acids within 
the intestinal tract resulting in lower levels of bile acid circulating in the enteroheptatic 
25 system. Replacement of bile acids, which is synthesised in the liver from cholcsicroljs 
promoted. This in turn results in an upregullion of the hepatic LDL: cholesterol receiptor and 
in a lowering of circulating blood cholesterol levels. „ c . f . . • 

The biosyrithcsis of cholesterol is a complex process which will be considered here as 
three principal stages, namely I) the conversion of accticacid to mevalonic acid 2) the 
30 conversion of mevalonic acid to squalcne and 3) the conversion of squalene to cholesterol. In 
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' the last stage, squalene isTirst convened into 2,3-oxido-squalene and then to lanosterol. 
Lanostcrol is then converted to cholesterol through a number of enzymatic steps. 
' : . The conversion of 2,3-oxido-5qualene to lanostcrol'is a key step in the bio'synthesis of 
xhoiesterol. This conversion is catalysed by the enzynrie 6'xidVsqualene cyclase, ft follows 
5 that inhibition of this enzyme decreases the amount of ianosterol available for conversion to 
. cholesterol.- Consequently, inhibition of oxido-squalenc cyclase should intcrupt cholesierol 
. biosynthesis and give rise to a lowering of cholesterol levels in blood plasma. 

; . The present invention is based on the discovery that' certain heterocyclic derivatives 
are inhibitors of oxido-squalene cyclase and are hence 'useful in irealihg diseases and medical 
10 conditions in which inhibition of oxido-squalene cyclase is desirable^.-"' * * 

According, to the present invention there is provided a compound of fonhuIa1~(set out 
on a seperate sheet following the examples together with the other formulae referred ib^^ 
herein), or a.pharmaceuiically acceptable salt thereof, wherein: ; ' • 
.oG is selected from CH or N;. . -^.i.-ii./i- .'>-'i' 
1 5 Rl is selected from hydrogen, halogeno. ( l-6C)alkyl, haIogcno(l -6C)alkyl, cyaho, 

nitro, (l r6C)alkoxycarbonyl, and NR^Ri wherein R^ and R^ arc independently selected from 
hydrogen and ()-6C)alkyU and wherein>upto 3 Rl groups may be presbni: ' 
T, is selected fromiCH or N; * i ^ 

. : T; and T, are independently selected from N and CR/ wherein' R is selected from 
20 hydrogen, hydroxy 1 and (Cl-4)alkyl and whcrcih'either ring coriiairiing Tj or Tj'is optionally 
substituted with an oxo group;' ; :o n ^ ^j";/:^: m rni. ,, : . - ri-u; . 

.1 :. R2 is selectcd from hydrogen or (l-4C)alkyl; - ' - 

{ : f:;\. -l.QisselectcdtfromSOjiCOandGH,; -'^ io.^;-. -U ; v;; . . - ' * 

- Ar is selected from a five or six membered hetcrocycle containing up to 3 heteroatdms 
25 selected from niuogcn.. oxygen and sulphur, phenyl, phenyl (2:6C)alkcny land riaphthyl in ' 
vyhich .any Ar group. is optionally. substituted by one or more substiluenls selecied from 0-. 
6C)alkyl, halogeno, halogeno (l-6C)alkyl. (l-6C)alkoxy, (l-6G)alk6xycarbonyl, cyanb! * 
(l-6C)alkylajhidp, .nitro,rNR^.R^ wherein R^ and R^ are independently^ selected- from hydrogen 
and (l-4.C)alkyl; provided that both Tj andjj are not N and that wheri T, is CR then T', is not 

30 CH. . . . : •.»'; •{• • ; . .;K ' - 
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Thc compounds of the present invention are oxido-squalene cyclase inhibilors and 
hence possess the propcrt>' of inhibiting cholesterol biosynthesis. Provided as a further 
feature of the invention is compounds of formula (I), or a pharmaccutically acceptable salt, for 
use in medical therapy. There is also provided the use of a compound of formula 1, or a 
5 pharmaceutically acceptable salt thereof, for the manufacture of a medicament for treating 
diseases or medical conditions in which inhibition of oxidosqualene cyclase is desirable. 
There is also provided the use of a compound of formula I, or a pharmaceuticaliy acceptable 
salt thereof, for the manufacture of a medicament for inhibiting cholesterol biosynthesis. 

Thus according to a ftirther feature of the present invention there is provided a method 
10 of inhibiting oxido-squalene cyclase in a warm-blooded animal (such as man) requiring such 
treatment, which method comprises adminstering to said animal an effective amount of a 
compound of formula 1, or a pharmaceutically-acccptable salt thereof, in particular, the 
present invention provides a method of inhibiting cholesterol biosynthesis, and more 
particularly to a method of treating hypercholesterolemia and atheromatous vascular 
15 degeneration (such as atherosclerosis). 

The compounds of the present invention are useful in treating diseases or medical 
conditions in which inhibition of oxido-squalene cyclase is desirable, for example those in 
which a lowering of the level of cholesterol in blood plasma Is desirable. In particular, the 
compounds of the present invention are useful in treating hyperchulesterolcmia and/or 
20 ischaemic diseases associated with atheromatous vascular degeneration such as . 
atherosclerosis. ^. • 

Thus the present invention also provides the use of a compound of formula I. or a 
pharmaceutically-acceptable salt thereof, for the manufacture of a medicament for 'treating 
diseases or medical conditions in which a lowering of the level of cholesterol in blood plasma 
25 is desirable (such as hypercholesterolemia and atherosclerosis). . 

In particular; the compounds of the^ present invention are potentially useful in 
inhibiting cholesterol biosynthesis in man and hence in treating the above-mentioned medical 
conditions in man. . 

Il will be understood that when compounds of formula I contain a chiral centre, the- 
30 compounds of the invention may exist in, and be isolated in, optically active or racemic form. 
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The invention includes any optically active or racennic form of a compound of formula I 
wHich^pbssesses'the beneficial .'phannacoldgical effect of inhibiting oxido-sqiiaienc cyclase. 
The synthesis of optically active forms 'may be carried out by standard techniques of organic 
chemistry well khown in the art, for example by, resolution of a racctriic form, by synthesis 
5 from optically active starting materials or by asymmetric synthesis. Ii will be appreciated that 
certain compounds of formula ! may exist as geometrical isomers. The invention includes any 
^geometrical isomer of a compound of formula I which possesses-the beniefrcial ^ . > > 
pharmacological effect of inhibiting oxido-squaiene cyclase; ^- -i ... 

*' . h will also be understood that certain compounds of the present inventioti may exist in 
10 solyated. for example hydrated. as well as uhsblvated forms. It is to be understood that the " 
present invention encompasses all' such solvated fomtts which possess the property of 
inhibiting oxido-squalene cyclase. ''T - - ^i/. , ) t. n.- r ; r-\, 

It is also to be understood that generic terms such as "alkyl" include both the straight 
chain and branched chain groups such as butyl and lert-butyl. Howeve'n when a specific term 
IS such as "butyl" is used, it is specific for the straight chain or '-normar* butyl group, branched • ' 
chain isomers such as **t-butyl"ibeing referred to specifically -when intended.* 

Particularly prefen-ed compounds of fonmula are those wherein: ^ « » > 

(i) Q is SOj or CO. preferably SO^; • ^ ^ . 

(ii) : ; Ar is phenyl, naphthyl, ihiqphenyK styryl or pyridyl. preferably phenyl or naphthyh 
20 preferably phenyl: . : . . ,: : > .^jii'i. ' : 

(iii) Rl is hydrogen or (l-6C)alkyl; 

(iv) .4 , R2;is hydrogen; ^:.|.!:. ^> i.j ^'Vs ' ; jbi • : . {r .j.r • . . , 

(v) .:r: substituents.cin the heterocyclic rings containing T' and T'. are (l-6C)alkyl or - 
r.(2-6C)alkeny], preferably (lT6G)alkyl, preferably rings containing T^ anci P are - 

25 unsubstituted; ;T '.,s:;. • ; : ..rruort . :. » ... -» .ii 

(vi) when At is substituted by halogeno, halogeno(l-6C)alkyl, (l-6C)alkoxy; »i 
. (vii) . Aris unsubstituted phenyl, i i .• u j.r, ■> r r - - ■ : 

Particular values for Ar when a 5- or 6- membered heteroaryl moiety is present arc 
furyl, thienyl. pyrrolyl, pyridy I and, preferably thieiny I or pyridyL ' 
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More particularly preferred embodimenis are defined below, where substinients arc 
not described they are as defined above. 

(i) T' = N, T' = N and Ar is optionally substituted phenyl; 

(ii) T' = N, T' =» N and Ar is opiionally substituted phenyl; 

5 (iii) x> = CH, = N and Ar is optionally substituted phenyl; 
(iv) T' = CH, = N and Ar is optionally substituted phenyl; 

Compounds of particular interest include those describejd in the accompanying 
examples and their pharmaceuttcally acceptable salts. 

The compounds of foimula I and their phannaccutically acceptable salts may be 
10 prepared by processes known to be applicable to the preparation of structurally related 
compounds. These procedures arc illustrated by the following representative processes in 
which the various groups and radicals such as RK R2, G, T,, Tj, T^^, Q and Ar arc as defined 
above (unless stated otherwise), and arc provided as a further feature of the present invention. 
In cases where the compounds contain a group such as an amino* hydroxy, or carboxy group. 
1 5 this group may be protected using a conventional protecting group which may be removed 
when desired by conventional means. The compounds of formula I may be prepared in 
accordance with the following alternative procedures: 

(a) reacting an amine of formula HA or MB with a cornpound of formula III: wlicrein L is 
20 a leaving group or atom (for example chloro or brqmo) in the presence of a base, for example 

triethylaniinc or pyridine. The reaction is preferably carried out in a suitable inert solvent 
such as methylene dichlpride, teirahydrofuran or water and at a tempcraiiirc range of from -20 
to 50'C, convenieiitly at or near Mbient temperaiu^^ , . . - 

(b) reducing a compound pf formula IV; Suitable agents to effect the reduction. of 

25 compounds of formula IV, include borane complexes, such as boranc-dimcthylsulphide, and 
complex metal hydrides, such as aluminium lithium hydride. The reaction is preferably 
carried out in a suitable inert solvent, such as tetrahydrofuran or diethylether, and at a 
temperature range of from 0 to 25*C; i 

(c) reacting a compound of formula V, where T, is N, with a compound of formula VI. in 
30 which Z is a displaceabie group, such as halo (for example chloro). The reaction is preferably 
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carried out in the presence of a base, siich as sodium hydrogencarbonatc. iriethylamine or 
pyridine and in a suitable inert solvent, such as an alcohol (for example ethanol), methylene 
chIorideortetrahydroftu-an/atatcmpcniture rang^of Trom 20 to 120^^^ ^ 

Compounds of formula IIA may be prepared by reductive aminaiidn, reacting a ' 
5 compound of formula VII, where is N and X is H, with a compound of formula VIII, where r 
V is CH, Y is CHO or C0R2 and P is a protecting group (for example benzyloxycarbbnyl), 
and subsequently effecting removal of the protecting group. Alternatively compounds of 
foimula IIA may be prepared by reductive amination, reacting a compound of formula VII, 
where T' is CH and X is CHO or COR2, with a cbinpound of formula Vtll, where is N, Y 
10 is H and P is a protecting group (for example benzyluxycarbonyl), and subsequently effecting 
removal of the protecting group. Each reductive amiiiation reaction is' preferably carried out in 
* a suitable inert solvent, such as an alcohol (for example methanol).- and at a temperature range 
of O C to ambient tcmpcraiure'/and in the presence of a suitable reducing agent, such as a 
boranc complex, for example sodiumcyanoborane hydride. ' ' ' 

15 ' -Alternatively compounds of formula IIA may be prepared by reacting a compound oif 
fomiuia X. wherein P is a protecting group (for exaxnplc benzyloxycarbonyl). 'with a ' • ' 
compound of formula VI in an analogous'minricr as described in rnetho^ c) above. ' 

Compounds of formula IIB may be prepared by reacting a compound of formula IX 
with a compound of formula Vlll, wherein t' is N, Y is H and P' is a protecting group,, and 
20 subsequently ctTecting removal of the protecting group. rPreferablet^^ is carried out 

in a suitable iriert solvent siich as aqueous alcbhoI Yfor example aqiic'dus prbpanol) at a ' ''^ 
temperature range of from 60- 1 40'C . Removal of the prbVecting group is by Reaction 
corresponding to the particular protecting group iised (for example for lienzyloxycarbonyl by 
hydrogenatiori in the presence of a catalyst such as pall2Ldium-6n-carb6n). ' " 
25 t . M Compounds of fonmula IV may be^prepared in accordance with the procedures 
described in WO 97/06802. ' . ' ;n ..m;.. , 

Compounds of formula VII, where X is CHO, and compounds of formula VIII, where 
Y is CHO, may be prepared by reduction of the corresponding Weinreb amide, suitably using 
a complex metal hydride such as lithium aliiminiuin hydride^ : . 
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Compounds of formula IX may be prepared by reacting a compound of formula VII. 
whcrcT, and X form a carbonyl group, lo form the epoxide. Epoxide formation is effected by 
trimelhyl sulpoxonium iodide (corcyylidc). 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
5 group, for example an aikanoyi group such as acetyl, an alkoxycarbonyl group, for example a 
mcthoxycarbony!, cthoxycarbonyl or tert-butoxycarbonyl group, an arylmelhoxycarbonyl 
group, for example benzyloxycarbonyl. or an aroyl group, for example benzoyl. The 
deprotcction conditions for the above protecting groups necessarily vary with the choice of 
protecting group. Thus, for example, an acyl group such as an aikanoyi or alkoxycarixinyl 
1 0 group or an aroyl group may be removed for example, by hydrolysis with a suitable base' such 
as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl 
group such as a ten-buioxycarbonyl group may be removed, for example, by treatment with a 
suitable acid as hydrochloric, sulphuric or phosphoric acid or irifluoroacctic acid and an 
arylmelhoxycarbonyl group such as a bcnzyloxy carbonyl group may be removed, for 
1 5 example, by hydrogenation over a catalyst such as palladium-on-carbon. or by treatment with 
a Lewis acid for example boron Iris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyi group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 
A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
20 example an,alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an , 
arylmethyl group, for example benzyl. The deproteclipn conditions /or the above protecting 
, groups will necessarily vary with the choice of protecting group. rThus. for example, an acyl 
group such as -an aikanoyi or an aroyl .group may be removed, tfpr example, by-hydrolysis with 
a suitable base, such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
25 Alternatively an arylmethyl group. such as a benzyl group may be removed, for example, by 
. hydrogenation over a catalyst such as palladium-pn-carbon. 

A suitable protecting group for a curboxy group is, for example, an csterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a lert-butyl. group which may be 
30 removed, for example, by treatment with an acid, for example an oreganic acid such as 
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trifluoroacettc' acid, orfor exaimple a benzyl group which may be removed, for example, by 
hydrogcnaribn over a catalyst such as palladium-'on-carbon. . 

As mentioned above* it will be appreciated (hat in some of the reactions meniioncd 
" Herein it may be necessary/desirable to proTccl any sensitive groups in the compounds. The 
5 instances where protection is necessary or desirable and suitable methods for protection are 
known to those skilled in the art. Thus, if reactahts include groups such as amino, carboxy or 
hydroxy it may be desirable to protect the group in some of the' reactions mentioned herein. 
The protecting groups may be removed at'khy convenient stage in the synthesis using - - 
' conventional techniques' weU'kiiown in the chemicari^^ • - " *' »' • ■ 
10 ' ' * ' It will also be appreciated that certain of the various optional substituents in the ' 
compounds of the present invention may be imrodiiced by standard aromatic substitution 
reactions or generated by conventional functional group modifications cither prior to or ' 
immediately. following the processes mentioned above, and as such are Included in the process 
aspect of the.invcntiori. Such reactions and mibdifications include, for ex'amjple, introduction 
15 of a substitueht by means of an aromatic substitution reaction, reduction of substituents, - 
alkylation of substituents ancl oxidation of substituents. The reagents and reaction conditions 
for such procedures are' well known in the chemical an'." Particu!iar examples of aromatic ' 
substitution reactions include the iniroductiori of a nitro ^rdup using concentrated nitric acid, 
the introduction of arTacyl group using, for example, an acylhalide and Lewis acid (such as 
20 aluminium trichloride) under FricderCrafts coridiiions; the' introducdoh of an alkyl group 
^ using an alkyl halide and Lewis acid (such as aluminium trichloride) under Fiedel Crafts 

conditions; and the introduction of a halogeno group. Particular examples of modifications 
' include the reduction of a' hitrb^ group to an amino grdiip by for example, catalytic 
hydrogeriation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
25 aScid with heatingT oxidation of alkylchio to alkylsulphihyl or alkylsulphbnyl. 

When a pharmaceutical ly-acceptable salt of a compoimd of the formula t is reqiiired, it 
may be obtained, for example, by reaction of said compound with the appropriate acid (which 
affords a physiologically acceptable anion), or with the iappropriate base (which affords a ' 
physiologically acceptable cation), or by any other conventional salt formation procedure. 

;-f. ; . . 'U. 0- j*^:. . lift ' . . j.i::'..- ! * ' ' 



Mimosa V2-05-00 03/18/1999 11:08:39 page -10- 

(C) 1999 Copyright Derwent Information Ltd. 



wo 99/06395 



PCT/GB98/02I9r» 



9- 



Whcn an optically active form of a compound of the formula I is required, it may be 
obtained, for example, by carrying out one of the aforesaid procedures using an optically 
active starting material or by resolution of a raccmic form of said compound using a 
conventional procedure. 

5 As mentioned previously, the compounds of the formula I (and their pharmaceuiically- 

acceptable salts) arc inhibitors of the enzyme oxido-squaJene cyclase. Thus, ihe compounds 
of the present invention are capable or inhibiting cholesterol biosynthesis and hence in 
lowering oho lescrol levels in blood plasma. 

The beneficial pharmacological propcnies of the compounds of the present invention 
1 0 may be demonstrated using one or more of the following techniques. 

(a) In vitro test to measur e inhibition QrQxidn-?;Qualene cyclase 

This test measures the inhibition of microsomal oxido-squalene cyclase in vitro by 
compounds at set concentrations in the incubation medium. 
15 Microsomes ore prepared from rat liver according to methods known in the art, for 

example, the method described in published European Patent Application No 324.421 and 
stored in liquid nitrogen prior to assay. Assay vials are kept at 37"C throughout the 
incubation. The microsomes typically contain 1 5.20mg of protein per ml of microsomes. For 
assay, I ml of microsomes are diluted by the addition of 722^1 of 50mM phosphate buffer pH 
20 7.4. . . ^ , ^ . ^ , ^ ,. , ,• 

o Phosphate buffered Tween 80 (polyoxyethylcne sorbitan monolauratc) is prepared by 
adding O.lg iwecn SO.to lOOmI of 50mM, phosphate buffer: 

A stock solutipi^ of qxido-^^ 
ml.-*). of radio-labelled oxido-squalene (I ^Ci.ml'') is evaporated to dryness under i 
25 stream of nitrogen and rcdissojved.in hnl of ethanoi and Iml of the stock solution of oxido- 
squalene is added. <. ...it- 

The test compound is dissolved in dimethyl sulphoxide to give a IQ-^M stock solution. 
Dilutions are made from the stock to give 10'- M, 10**M etc. 

Phosphate buffered Tween .80 (28^1) is placed in 5ml disposable plastic vials and 4^1 
30 of the solution of the test comppund is added and mixed well. An aliquot of the bxido- " 
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squalcnc mix C15^ll). is.added.and the vials pre-incubated for 10 minutes at 37"C. A portion 
of the microsomes (1 4.6fil) arc then added and incubated for a further 1 hour. The reaction is 
sloppcd by theadditionof315filofamixtureof 16'*/oKOHin 20yoelhanoI. • ' 

The samples arc then placed in a water bath at 80'*C for 2 hours io saponify. At the 
5 end.of this process water (630^1) is added followed by hexarie (5mi). The samples are tumble 
; mixed for-S minutes and then ccntriftiged , The hexane phase is removed and evaporated 
under nitrogen. The samples are then reconstituted in 300^1 of a 80:20 mixture of a 
acetonitrileasopropyl alcohol. The samples are then cHromatoghiphed using a Hichrom 
, 30DsSl colurnn with an isocratic eluiion using a 95:5 mixture of ac^tohftrilerisopropy! 
1 0 alcohol and a flow rate of 1 ml.min*'. The output from die UV detector is connecte^d' to a radio- 
chemical detector to visualise radiolabelled sterols. Reaction rate is measured as the 
conversion of oxido-squalene to lanosteroK and the effects of test compounds are expressed as 
an inhibition. of this process. • * ■ • '" J' - 

15 Cb) In vivo test to measur e inhibition.of oxieio-saiialene cyclase ' 

- The ability of a compound to inhibit dxido-squalene cyclase and/or inhibit cholesterol 
biosynthesis rnay be assessed by a' routine laboratory proceduire carried out in the tiC The test 
involves administration of the compound to rats on a reversed lighting regimen. Female rats 
(35-55g) are housed Jn reverse, lighting conditions (red light from 0200h - 1400h) for a period 

20 of about 2 weeks prior to test. Animals are allowed free access to chow und drinking water 
throughoiai this period. : At test, animals should weigh 100 - i40g. The rats are dosed orally 
with the compound (typically 10-50mg/kg)forThuiatcd in apoly^^^^ ' ' ' * v 

filycol/hydroxypropylmethyl cellulose mix. After Miour the rats are given triturated sodium 
mcvalonatc (1.5pCi/kg) inirapcritoneally. Two Hoiirs after administration of the corhpound 

25 the rats are terminated and a piece of liver removed and weighed. The tissue is saponified at 
SO'^C for 2 hours in an cthanolic/potassium hydroxide solution (80% w/v aqueous KOH 
diluted 1:10 with cthanol). Water (2ml) is added arid the mixture extracted wiht iso-hcxane (2 
X 5ml). The organic extracts are combined, evaporated to dryness under a stream of nitrogen 
and the residue is.dissplved in.a mixture of acetonitrire/iso-prdpandl (360^1)! An aliquot 
30 (200^1) ofthis solution is loaded onto a HPLC column to separate the sterols. The radio-label 
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content of each fraction is assessed using a radio chemical flow detector. Inhibitors of oxido 
squalene cyclase are classed as those compounds which caused a build up of substrate and a 
concomitant disappearance of cholesterol and its precursors. ED,„ values are generated in the 
usual manner. 

5 As mentioned previously, the compounds of the present invention arc inhibitors of 

oxido-squalene cyclase and hence possess the property of inhibiting cholesterol biosynthesis. 
Thus the compounds of the present invention will be useful in treating diseases or medical 
conditions in which an inhibition of choleserol biosynthesis or lowering of cholesterol levels 
in blood plasma is desirable, for example, hypercholesterolemia and/or ischaemic diseases 
10 associated with atheromatous vascular degeneration such as atherosclerosis. 

When used in the treatment of diseases and medical conditions such as those 
mentioned above it is envisaged that a compound of formula 1. or a phamiaccutically 
acceptable salt thereof, will be administered orally, intravenously, or by some other medically 
acceptable route so that a dose in the general range of, for example, 0.01 to lOmg per kg body 
1 5 weight is received. However it will be understood that the precise dose administered will 
necessarily vary according to the nature and severity of the disease, the age and sex of the 
patient being treated and the route of administration. 

In general, the compounds of formula I. or a pharmaceutically-acceptable salt thereof, 
will usually be administered in the form of a pharmaceutical composition, that is together with 
20 a pharmaccutically acceptable diluent or carrier, and such a composition is provided as a 
further feature of the present invention. ;,■ ■ - . , ■ 

A pharmaceutipal, composition of the prjesent invention may be in a variety of dosage 
forms. For example, it may be in the form of tablets, capsules, solutions or suspensions for 
oral administration, in the form of suppositoiy for rectal administration; in the form of a 
25 sterile solution or suspension for parenteral administration such as by intravenous or 

intramuscular injection, ' 

A composition may be obtained by conventional procedures using pharmaceulicaliy 
acceptable diluents and carrier_s well known in the an. Tablets and capsules for oral 
administration may conveniently be formed with a coating, such as an enteric coaling (for 
30 example, one based on cellulose acetate phthalale), to minimise dissolution of the active ' 
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ingredient of formula I, or a phannaceutically-acceiptablc sail thereof, in the stomach or lo . 
.masic unpleasant taste. ' ^.u i. " > 

The compounds of the present invention may, if desired, be administered together 
with (or sequentially to) one or more other pharmacological agents known to be useful in tlie 
5. treatment of cardiovascular disease, for example, together with agents siich as HMG-CoA 
reductase inhibitors; bile acid sequestrants, other hypochbicsierolaemic agents such as' 
fibratcs. for example gemfibrozil, and drugs for the treatment of coronairy hean disease. 

As inhibitors of oxido-squalene cyclase, the compounds of the present invention may 
also find utility as antifungal agents, and so the present invention also'prbvidei a method of 
10 inhibiting cholesterol biosynthesis in fungi. In particular the present invention provides a 
method of treating fungal infections which comprises administration to a warm blooded 
animalf such as man. in need of such treatment an effective amount of" a com'pourtd of formula 
I, or a pharmaceutically acceptable salt thereof. When used in this way the compounds of the 
preseiit invention may. in addition to the formulations mentioned above, be adapted for 
1 S topical administration and such a composition is provided as a further feature of the preisent 
Jnveniion. Such compositions may be in a variety of forms, for example creains or lotions. 

The invention will now be illustrated by the following non-limiting Examples in 
which, unless otherwise stated:- • ■ 

(i) ' rj evaporations were carried out by rotary evaporation in vacuor ^ 
20 (ii) -i . • operations were, carried out ai room temperature, that 'is in the range 1 8-26°C; 

(iii) flash column chromatography or medium pressure liquid chromatography (MPLC) 
. .>yas pcrfonmcd on silica gel (Merck Kieselgel Art.9385, obtained from E Merck Darmstadt, 

Germany);-^ I • . t .?d' • •v . .. .^ ^ - i;-' • '•■i - ■ 

(iv) .i yields are .given for illustration only and arc not necessarily the rhaxtmum attainable 
25 by diligent process development; .- j ' v : > . ' . . .. .i< 

(v) proton NMR spectra were normally determined at 200 MHz using' tetramethyisilane 
(TMS) as an internal standard, and are expressed as chemical shifts (delta values) obtained in 
DMSO-d^ (unless stated otherwise) in parts per million relative to TMS using conventional 
abbreviations for designation of major peaks: s. singlet, m,' muitiplet; t» triplet; br, broad; d. 

30 doublet; . ■ . a-j^ • " • • • " ' 
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(vi) all end-products were characterised by microanalysis, NMR and/or mass 
spectroscopy. 

Example 1 

5 A solution of 4-chlorophenyisulphonyl chloride (1.78 g) in methylene chloride (10 

ml) was added dropwisc over 15 minutes to a mixture of 4-[I-{2-rnethylpyrimidin- 
4-yl)piperazine-4-ylmethyl]piperidine trihydrochloride (2.78 g) and tricihylaminc(6.72 ml) in 
dichlorom ethane (40 ml) at O^C. The solution was stirred at ambient temperature for 1 8 
hours. The solution was diluted with dichloromethane and washed with water, dried (NajSOj 
10 and evaporated. The residue was purified by chromatography elulirig with 4 % methanol in 
dichloromethane. Recrysiallisation from ethyl acetate/hexane gave, ias a solid 1- 
(4-chIorophenylsulphonyl)-4-[l.(2-methyIpyrinriidin-4-yl)piperazin-4-ylmeihyllpiperidine 
(2.50 g), mp 191-193°C (dccomp.). r : 

'HNMR (CDClj): 1.30 fm. 211), 1.40 (m, IH). 1.80 (m, 2H), 2.20 (d. 2H), 2.3 (dd, 2H). 2.40 
15 (m, 4H), 2.50 (s, 3H). 3,60 (m. 4H). 3.80 (m, 2H)r6.30 (d, 1 H), 7.50 fd. 2H). 7.70 (d, 2H) and 
8.10(d, lH);m/z450(M+l). 

The starting material was prepared as follows: ' 

20 . . . To a solution of N-t-butpxycarbonyl isonipecotic acid (7.20 g) and RO- 

dijrnethylhydrqxylamine hydrochloride (3.68 g) in dichloromethane (100 ml) was added 

lr(3-diniethyIamirjpprqpyI)-3^cthylcarbodiim^ 1- 
. N-hYdrox);bcnzolna^ and triethylamine (10.52 mO^i^The resulting solution was 

stirred at ambient temperature for \fi hours. The solution was diluied with dicHlorbiiiethane 
25 and washed with water, 2M aqueous citric acid solution, saturated aqueoiis sodium ' *' 

bicarbonate solution, dried (Na^SO^) and evaporated to give 1 "(tcrt-but6xycai-bonyl)-4- ' 

(N,0-dimethylhydroxylamino carbonyl)piperidine (8,01 g) as an oil. 

'HNMR (CDCI,): 1,40 (s. 9H). 1.70 (m, 4H), 2.80 (m, 3H), 3.20 (s, 3H). 3.70 (s, 3H). 4,20 

(m, 2H);m/z273 (M+J). 
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-..L To a solution of N(len-butoxycarbonyl)-4-( N,0-dinicthylhydroxylamino ' ' 
carbonyl)piperidine (8,00 g) in tcirahydrofunm (150 ml) at 0°C was added lithium aluminium 
hydride (1,23 g) portionwise over 5 minutes. The resulting suspension was stirred at 0"C for 3 
hours and then water (1 ml), 2M aqueous sodium hydroxide solution (1 ml) and water (4 ml) 
V 5 were added and the suspension filtered ihrou^H cclitc:- The filter cake Was washed with 
dichloromethane and the combined organic extracts evaporated to give I-Ctert- 
. i butpxycarbo.nyl)-4-(formyi)pipcridlne(7.04g) asanoil/i 'i/' " ^c, 

'HNMR.(GQCI,): 1.40 (s, 9H), 1.60 (m,'2H), 2.40 (ih, IH), 2.90 (hi; 2H), 3.140 (d. IH). 4.00 ( 
(m.3H).9.70(s.*lH); - J- . .r. " ' : • - V- ib^ ri^ • : . < 

\0 ., [n.,- . Jo a solution of l-{leit-butoxycarbohyl)-4^formy])piperidine(^^ 

l-(2-methylpyrimidin^4-yI)pipera7ine dihydrochloride (8.38 g) in methariol/acetic acid'(99:l) 
..(150 ml) was added sodium cyanoborohydride (6.32 g) pbnibnwise over 30 minutes and the 
resultant suspension stirred at ambient temperature for 3 hbiirs. 'The suspension was quenched 
by addition of saturated aqueous sodium bicarbonate solution and the 'resulting mixture' 

15 extracted with ethyl aceiate. TTic organic 'phase was dried (NajSOJahd evaporated. The 
residue was purified by chromatography elating with 5 % methanol in dichlorbmethahc to 

give 1 . tert-buioxycarbonyl-4-[l.(2-mcthylpyrimidin-4.yI)piperazin-4-ylmcthyl]piperidine 
(3.02 g) as a foam. , - . ; . r 

>H NMR (CDCI,): I.IO (m, 2H), 1.40 (s. 9H). 1.80 (m, 2H), 2.20 (d, 2H), 2.45 (m, 4H), 2.50 
20 (s, 3H). 2.70 (dd. 2H),f3.60 (m, 4H). 4.J0 (m, 2Hj; 6.35 (d. IH), 8. 10 (d. iH); m/z 377 (M+1). 

Ethyl acctaie saturated with gaseous HCl (50 mJ) was added to a solution of 1 -ten- 
butoxycarbonyl.4-[^(2-meihylpyrimidJn-4-yl)piperazin-^^vlmeA^^ 

«^y! *?9C^?e;,CI.5 ml) and the resulting suspension stirred at ambient temperature for 3 Hours. 
• .Splyeni was eyapprated to give 4-(l.(2-methyIpyrimidin-4Vl)pipcrazin-4-y|fnethyl]p^ 
25 trihydrochloride.(2,78 g) as.a colourless foam. ^ . ;ir : - h / • ' ' ^ ' - 
'HNMR (ddrPMSp): 1.40 (m..2H)r^2.00 (m,:2H), 2.20. (ni, lH).^ 2.60 (s, 3H);2:80 (dd/2H). 
3.10 (m, 4H)v3.20 (m, 2H), 3.60-3.80 (m.,6H. partially obscured by HOD peak); m/z 276^^ 
(M+1). \ . • -1, • _ ... - . , \ : .' •■ 
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Example 2 

Using an analogous procedure to that described in Example L 4-[l-(2- 
methylpyrimidin-4-yl)piperazin-4-ylmethyl]piperidinc Irihydrocliloride was reacted with the 
appropriate sulphonyl chloride to give the compounds listed below in table 1 

5 
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Example 3 

A solution of 4-bromophcnylsulphonyl chloride (41 1 mg) in methyiene chloride (4 ml) 
was added drop wise over 15 minutes to a mixture of 4-[4-(4-pyridyl)-l - 
piperidylmethyl]piperidinc trihydrochloride (545 mg) and triethylamine (1.07 ml) in 
. 5 dichloromethane(10 ml) atO°C, The solution was siirrcd at ambient temperature for 18 

hours. The solution was diluted with dichloromethanc and washed with water, dried (NajSO^) 
and evaporated. The residue was purified by chromatography eluting with 4% methanol in 
dichloromethanc. Rccrystallisation from ethyl acctatc/hcxanc gave, as a solid 
l-(4-bromophenylsulphonyl)^-[4.(4-pyridyl)-l-pipcridylmethyl]piperidine (410 mg), mp 

10 163-164"C 

M-fMMR (CDCl,): 1.30 (m. 2H). 1,40 (m, IH), 1.80 (m, 6H), 2.00 (dd, 211), 2.2Q (d. 2H), 2.30 
tdd. 2H). 2,40 (m. IH). 2.90 (m, 2H), 3.80 (m, 2H). 7.10 (d, 2H). 7.60 (d, 2H), 7,70 (d. 2H) 
and 8.50 (d, 2H); m/z 478 (M+l). 

15 The starting material was prepared as follows: 

To a solution of I-(tert-buioxycarbonyl)-4-(forTnyl)piperidine (2.59 g) and 
4-(4-pyridyI)pipcridinc (1 .97 g) in mcthanol/acetic acid (99:1) was added sodium 
cyanoborohydride (2.29 g) ponionwise over 30 minutes and the resultant suspension stirred at 

20 ambient temperature for 3 hours. The .suspension was quenched by addition of saturated 
aqueous sodium bicarbonate solution and the resulting mixture extracted with ethyl acetate. 
The organic phase was dried CNa2S04) and evaporated. The residue was purified by 
chromatography eluting with 5 % methanol in dichloromethane to give l-tert-buicxycarbonyl- 
4-[4-(4-pyridyl)-l-piperidylmeihyl]pipcridinc (1.65 g) as a solid. 

25 'HNMR (CDCI,): 1.10 (m, 2H). 1.40 (s, 9H), 1.80 (m, 7H), 2.00 (dd, 2H), 2.20 (d, 2H), 2.50 
(m, IH). 2.70 (m, 2H). 3.00 (nv 2H), 4.10 (m, 2H), 7.20 (d, 2H) and 8.50 (d, 2H); m/z 361 
(M+l). 

Ethyl acetate saturated with gaseous HCl (50 ml) was added to a solution of 1-tert- 
butoxycarbonyl- 4-[4-(4-pyridyl)-l-piperidylmethyl]piperidine (1.65 g) in ethyl acetate 
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(25 ml) and the resulting suspension stirred at ambient temperature for 3 hows; Solvent *vas 
evaporated to give 4-[4-(4-pyridyI)-l-piperidylmetHyl]piperidine trihydrochloridc (1.60 g) as 

a colourless foam. . ' ' ' 

•HNMR (d6.DMS0): 1.46 (m, 2H), 2.00 fm; 4H), 2.20 (m; IH). 2.40 (m. IH). 2.80 (m. 2M), 
5 3.00 (m. 4H), 3.20 (m. 4H), 3.60 fm. 2H). 7.90 (d. 2H) and 8.80 (d. 2H): m/z 260 (M*+l). 

kxaninlc4 ' ^ 

Using an analogous procedurc'to thiit described in Example i3, 4-(4-(4-py^idyl).l- 
pipc^idylmethyl]pipcridinel^ihydroch!oride was reactid with appropriate sulphonyl chloride to 
1 0 give the compounds listed below in table 2. 



(h. 
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Examnle S 

1 -(4-BromophenylsulphonylH.[l -(2-methylpyrimidin-4-yl)-piperad 
4.fncthylpiperidine (26l.ymg) suspended in dry THF (2ml) was treated with excess borane 
methyl sulphide complex (0.3 ml) at reflux. After 3hours ihc reaction was left open for 
5 solvent and excess BHj.McjS to evaporate. The residue was dissolved in 2ml THF and stirred 
2 hours with O. I ml 6M HCl. The reaction 'mixture was basified wath 2N NaOH solution, then 
partitioned between diclilorbmethane and water. The dichloromethane solution was washed 
with brine, dried (MgSO^) Tand evaporated to^give 226 rag of a solid. The residue was 
chromatographcd on a;Bondelul (CHiClj then mMeOH/C^^ mg 
1 0 of 1 -(bromophenylsulphonylHcfl •(2-metMpyrimidin-4-yl).piperazin-4-yl^ 
methylpiperidine product as a foam.;'; ^ | 

'H-NMR (CDCb) : 0.82(5, 3H); 1 .35(d, 211). 1.6.1.73(m. 2H). 2.14(s, 2H), 2.5(5. 3H) 2.54(t, 
4H), 2.68(t, 2H). 3.4.3;5(ra. 2H)V3.6(br s, 4H). 6.28(d IH), 7.6-7.72(ml 4H), 8.12(d, IH). 

15 Examnle 6 , 

A solution of 4-trifluoromethylphenylsuiphonyIchloride (367 mg) in riielhylcne 
chloride (5 ml) was:added dropwise oyer 5 minutes to a mixture of 4.[1 -(2.mcthylpyriraidin- 
4.yJ)-4-piperidyImbthyl]pipefazine trihydrochloride (625 mg) and iriethylamine (1.04 ml) in 
dichloromethane (20 ml) at O^C. The solution was stirred at ambient temperature for 1 8 

20 hours. The solution was diluted with dichloromethane and washed with water, dried (Na^SOj) 
and evaporated. The residue Was purified by chromatography eluting with 1-2% methanol in 
dichloromethane;. Filtration froni ether gave l-(4-trinuoromethylphenylsulphonyl)-4.[l-(2. 
methyIpyrimidin-4.yl)-4-piperidylmeihyl]piperai:inc (358 mg), as a solid, mp 135-136^*C 
'HNMR (CDCI3): 1.08 (m. 2H), 1.77 fm. 3H), 2.20 (d, 2H). 2.47 (s, 3H), 2.53 (m, 4H). 2.80 

25 (m, 2H), 3.06 (m.4H), 4.38 (m,2H). 6.26 (d, lHi,7.81 (d, 2H). 7.90 (d, 2H), 8.08 (d, IH) 

. . : r ■ . I ^ 

The starting material was prepared as follows: 

To a solution of I.(2-methylpyrimidin-4.yI)piperidine-4.carboxy!ic acid (30.81 g) and 
N.O-dimethylhydroxylaminc hydrochloride (1 1.9; g) in dichloromethane (300 ml) was added 
30 I •(3-dimelhyiaminopropyl).3-ethyIcarbodiimide'hydrocliioride (23.41 g). 
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N-hydroxybenzoiriazoie (16.50 g) and tricthylamine (34.00 ml). The resulting solution was 
stirred at ambient icmperature for J 8 hours. The solution was diluted with dichloromethane 
and washed with water, 2M aqueous citric acid solution, saturated aqueous sodium 
bicarbonate solution, dried (Na^S04) and evaporated to give 1 -(2-mcthylpyrimidin-4-yl)-4- 
5 (N,0-dimethyIhydroxylaminacarbonyl)piperidine (25.50 g) as a cream solid. 

'HNMR (CDClj): 1.80 (m, 4H), 2.50 (s, 3H), 3.00 (m, 3H). 3.20 (s, 3H), 3.70 (s, 3H). 4.40 
(m, 2H), 6.30 (d. IH), 8.l0(d, IH); m/z 265 (M+1). 

To a solution of l-(2-methylpyrimidin-4-yl)-4-fN,0- 

10 dimcthylhydroxylaminocarbonyl)piperidine (2.89 g) in tetrahydrofuran (50 ml) at 0°C was 
added lithium aluminium hydride (457 mg) portionwise over 5 minutes. The resulting 
suspension was stirred at 0°C for 3 hours and then water (0.62 ml), 2M aqueous sodium 
hydroxide solution (0.62 ml) and water (1.86 ml) were added and the suspension filtered 
through celite. The filter cake was washed with dichloromethane and the combined organic 

15 extracts evaporated to give l-(2-mclhylpyrimidin-4-yI)-4-(fonnyl)piperidine (2.40 g) as an oil. 
NMR (CDCl,): 1.70 (m, 2H). 2.00 (m, 2H). 2.50 (s, 3H), 2.60 (m, IH), 3.20 (m, 2H), 4.20 
(m, 2H), 6.30 (d, IH), 8.10 (d, IH), 9.70 (s, IH); m/2 206 (M+1), 238 (M+McOH). 

To a solution of l-(2-methylpyrimidin-4-yl).4-(fonnyl)piperidine (4.25 g) and 
20 N-l-butoxycarbonyl piperazine (5.34 g) in methanol/acetic acid (99:1) (100 ml) was added 
sodium cyanoborohydride (5.41 g) portionwise over 30 minutes and the resultant suspension 
stirred at ambient temperature for 3 hours. The suspension was quenched by addition of 
saturated aqueous sodium bicarbonate solution and the resulting mixture extracted with ethyl 
acetate. The organic phase was dried (Na^SO^) and evaporated. The residue was purified by 
25 chromatography eluting with 10% methanol in ethylacetate to give 1 -(tert-butoxycarbonyl)-4- 
(l-(2-mcthylpyrimidin-4-yl)-4-piperidy)methyl]piperazine (2.85 g) as a solid. 
NMR (CDCI3): 1.16 (m, 2H), 1,48 (s, 9H), 1.83 (m, 3H), 2.20 (d, 2H),2.32 (m, 4H), 2.50 
(s, 3H). 2.83 (m, 2H), 3.40 (m, 4H), 4.40 (m, 2H), 6.30 (d, 2H), 8.18 (d, 2H); m/z 375 (M+1). 
Ethyl acetate saturated with gaseous HCl (30 ml) was added to 1 -(tert- 
30 butoxycarbonyl)-4-[l-(2-methylpyrLmidin-4-yl)-4-piperidylracthyl)]pipera2ine (2.8 g) and the 
resulting suspension stirred at ambient temperature for 3 hours. Solvent was evaporated to 
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givc 4-[l-(2-hficlhylpyrimidin-4-yl)-4-piperidyImethyl]pipcrm triHycir6chloride'(3.l Ig) as 
' d white solids ' • ' ■ • - » 

m/z276(M+l). - ' ' - 

5 Example? ' '.-.iw . ^ . - 

Using an analojgdus procedure to that described in Example 6, 4^^^ ' * ' 

methylpyrimidin-4-yI)-4-plpcridylnicthyl]pipcra2arie'trih^ was reacted with * 

appropriate sulphonyl chloride to give the compounds listed below in table 3. 



( 

( 
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Example 8 

A solution of 4-fluorobenzoyl chIoridc(238 mg) in methylenes chloride (5 ml) was 
added dropwise over 5 minutes to a mixture of 4-[- 1 -(2-methyIpyrimidin-4-yl)-4. 
piperidylmethyljpiperazine trihydrochloride (625 mg) and tricthylamine (1.04 ml) in 
5 dichloromelhane (20 ml) at O^C. The solution was stirred at ambient temperature for 1 8 
hours, '^c.solution^ 

(Na2S04) and evaporated. The residue w^s purified by chromaipgraphy eiudng with I -2% 
methanol in dichforomethanc. Filtration Irom ether 1 -(4-fluor6bcn2oyI)-4-(l-(2- ( 
mcthyl-4-pyrimidinyI)-4.F)iperidyImethyl]pipera2ine. ^ a solid (244 big)Jmp I27-I28"C ^ 
10 »H NMR (CDCI3): 1. 10 fm, 2H). 1.80 (m, 3H\ 2.20 (d; 2H), 2.50 (mV 7H)! 2.85 (m, 2H). 
3.60 (m, 4H), 4.4a(m, 2H), 6J0 (d; UI).-7.10 (m, 2hT::7.40 Tm; 2H): 8.10 (d. IH). 

The starting material was prepared as for Example 6. - • ' . 4j 

15 Example 9 \ \ \ f ' L '\ ' / "I 

A solution of 4rtrifluoromethylpl(eny Isulphony ^ (0.44 g) in, dichloromethane 

(3 ml) wa^ added to a r^ixture of l-(2-meihylpyrimidinU-yl).4-{pl 
yImethyI)piperidin-4-ol hydrochloride (0.53 g) and triethylamine (1.0 ml) in 
dichloromethane (30 ml) at 5'C.^The >olutionWs stirred at ambient lempera lure for 16 
20 hours. The|soluiibn wiTcvai^^^^^^ 

dichloromelhane and the solution was washed with watef . dried (NajSO^), and evaporated to 
dryness. Tl|e residue was purified by flasli- column chromatography bn silica (Bond Elut 10 \ 
g), using 0.5-3% methanol in drchloroinethane as'elueni. . Recrysiailisation from ethyl 
acetate/isohexane gave T-(4-tr]fluorometl^lphcnylsulphonyl)-4-[i -(2|raclhylpyrimidin-4- 
25 yl)-4-piperidyl-4-olmethyl]pipera2ine. as a colourless s^lid (0.53 g), 1 
mpl55-156T: > p :'■ 
'HNMR (Cpci,): 1 .5 (m", 4H); 2.35 (s. 2H). 2.5 (s. 3H)f>^75 (m. 5H^3.05 (m, 4H), 
3.25 (m. 2H). 4.2 (m, 2H). 6.30 (d, 1H).7.85 (q, 4H), 8.10 (d, IH); m/z500(M+l) 

. ' J ...n 

30 The siarting material Mvas prepared as follows: ; i 
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A mixture or2-mecbyI-4,6-dichloropyrimidine (12.2 g), 4-piperidinonc monohydrate 
monohydrochloride (10.9 g) and tricthylamine (42 ml) in eihanol (300 inl)was heated to 



reflux. The resulting solution was siirred at reflux for 1 8 hours. The solution was 
evaporated to dryness. The solid residue was partitioned between ethyl acetate (1 I) and 
5 water (50 ml). The ethyl acetate layer was washed with water (3x50 ml), saturated brine 
(50ml), dried (^33804) and evaporated to dryness. The solid residue was recrystallised from 
ethyl acetate/isohexane to give a cream solid. This was further purified by column 
cliromatography on alumina (ICN alumina W32-63), using dichloro methane as eluent, to give 
1 -(6-chloro-2-methylpyrimidin-4-yl)pipcridin-4-one (14.0 g) as an off- while solid. 
10 *HNMR (CDCI.,): 2.5 (s, 3H), 2.55 (m, 4H), 3.95 (m. 4H), 6.4 (s. IH): m/z 226 (M+l). 

Powdered trimelhyl sulphoxonium iodide (13.2 g) was added portionwise to a 
stirred, ice-cooled, suspension of sodium hydride (60% w/w dispersion in mineral oil, 2.4 g; 
the oil was removed by washing the solid with petroleum ether) in dry dimethylformamide 
15 (80 ml) under an atmosphere of argon whilst maintaining the temperature at 5 to lO^'C. The 
mixture was allowed to warm to room temperature. Solid l-(6 chloro-2-methylpyrimidin-4- 
yl)piperidin-4-one (13.5 g) was added to the stirred mixture whilst maimaining the 
temperature at 20 to 30°C using an ice-bath. The mixture was then stirred at room ' ' " 
temperature for 16 hours. • ; . . < 

20 . The mixture was poured into water (HOO ml) and the mixture was extracted with 
diethyl ether (4x300 ml). The ether extracts wierc combined: washed with water, dried 
(Na2S04) and evaporated. The residue was purified by column chromatography on alumina 
(ICN alumina N32-63), using 30% dichlorotncthane in isohexane as cluent to give 
6-(6-chloro-2-mcthylpyrimidin-4-yl)-l-oxa-6-azaspiro[2J]octane (9.1 g) as a white solid. 

25 'HNMR (CDCI3): i .5 (m, 2H), 1 .9 (nv2H), 2.45 (s, 3H), 2.75 (s, 2H), 3.6 (m, 2H). 4.05 
(m, 2H), 6.40 (s, IH); m/z 240 (M+l). 

A mixture of 6-(6-chloro-2-methyIpyrimidin-4-yl)-l-oxa-6-a2aspiro[2.5]octane 
(7.6 g) and bcnzyl-1 piperazinecarboxylate (14.0 g) in iscpropanol (108 ml) / water (12 ml) 
was heated to reflux. The resulting solution was stirred at reflux for 3 hours. The solution 

30 was evaporated to dryness. The residual oil was dissolved in dichloromethane (300 ml) and 
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■i.. , the solution was washed with water (3x50 ml) and saturated brinc(50ml),^dried (Na^SO,) and 
evaporated to dryness. The residue was purified by-high pressure liquid, cblumn 
chromatpgraphy on silica, using 2% methanol in dichlorometharic as clueht, to give 
,1 -benzyloxycarbonyl-4-[l-(6-chloro-2-methyipyrimidin-4-yl)-4-piperidy|.4- 
5 =olinethyI]pipcrazine (11.0 g) as a gum.'.; . > 

ijHNMRCCDClj): 1.45(m,2H), 1.6 (m. 2H), 2.35 (s, 2H), 2.47 (k,'3H)V2,6 (ra, 4H), 

3.08 Cm. IH), 3.25 (m. 2H). 3.5 (m, 4.2 (m, 2H), 5.15 (s, 2H)/'6.35 (s; IH), 7.35 
. (m,5H); m/z460(M+l>. ; . t : « ( ) 

; A mixture of J-benzyloxycarbonyl-4-[lr(6-chlor6-2-methylpyrimidin-4-ylM^ ' 
10 .piperidyM-olmcthylJpiperazine (I hO g). palladium on charcoal (10% w/w. 0.5 g) and 
ethanol ( 100 ml) was agitated under an atmosphere of hydrogen at 25**C for 2 hours, unul 
hydrogen uptake was complete. The mixture was fiitcrcd'Vnd the filtrate was evaporated to . 
... give 4-[l-(6-chIoro.2-methylpyrimidiri-4.yl)-4-piperidyi.4-olmethyl)piperazinc ' ' 
,.,.hydrochloride.(7.4g)asa,foam. ' . . .» . - • .^"['■.■■. .t . - : 

15 NMR (d6-DMSO): 1,45 (m.'4H). 2 3 (s; 2H). 2.47 (s. 3H), 2.7 (m^ 4H)/3.0 (m, 4H). 3.25 
(m, 411). 4.0.(m. 2H),;4.35 (s, IH), 6.6 (drlH), 8.0 (d, IH); -m/z 292(M+1). 

Example Ifl . 

Using an analogous procedure to that described in Example 9, l-(2-methylpyrimidin- 
20 4.yl)-4-(I -piperazinemethyl)piperidin.4-ol hydrochloride was reacted with the appropriate 
sulphonyl.chloridc to give the compounds listed bclow>in table 4, 



25 . 



30 
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Examnlc 11 

1 -(4'ChlorophenylsfulphonyI)-4-[I -(2.6-dimcihylpyTimidin-4-yl)-4- 
: pipcridylcarbonyllpiperazine (603mg, 0,96mol) was refluxed in THF (5ml), borane-dimeihyl 
' sulphide complex was added continuously and reflux continued for 4 hours. Reaction was 
5 stirred over a weelccnd to a residue. THFXSml) was added followed by 0.2uL 6M HCl and 
. Stirred for 6 hours. Reaction basified by addition of dilute NaOH and partitioned between 
DCM and H^O, Organic layer Was scp^carted arid, dried in vacuo affording a white solid. 
I Furtlier purification by filtration column chromalbgraphy (silica) DCM to 10% MeOH/DCM 
' and concentration; of relevant fractions'affofded I -(4-chlorophenylsulphonyl)-4-[l -(2,6- 
10 diihethyIpynrnidin-4-yl).4-piperidylni«hyi]piperazin& white solid/foam. 0.39g (80%), 
mp73.74°C;^ : • / • • w % 
'HNMrV l.l" (m, 2H)J.75 (m.3H), 2.2 (rn, 2H). 2,5 (m, 4H and s, 3H),.2.8 (m. 2H), 3.05 
(m/4H).4.4 (m/2H),6.l5 (s.lH),7.7(r^j4H). _ i 

Jhe:I.-(4rChlorophcnylsulphonyl)-4-[I-(2,6-dimcthylpyrimidin-4iy|).4^ 

i - ' . '1 .... V{ . • ■ ^ • . 5 / 

15 piperidylcarbonyl]piperazihe intermediate was isolalcdl rap 173-174**e. 

'HNMR: 1.75 (m, :4H), 2.3 (s. 3H), ?.5 (s, 3H), 2.7 (m jH), 2.9 (m,2HX 3.1 (m. 4H). 3,7 
(m. 4H). 4.4 (m,.2H), 6.2 (s, I H), 7.6-718 '(dd, 4H) ; ' 

■ ' ' . J ./ ! 

Example 12 V . - , " | • 

20 ; A solution of 4-hromophi5nylsulphonyl chloridc;(370 mg) in methylene chloride (5ml) 
was added dropwise over 5 miniitcs to a mixture of 4-[i-(2-meihyipyrimidin-4-yl)-4- 
pipcridylmcthyl)-3-k)xypiperazinc hydrochloride (730 irig) and triethylamine (0.92ml) in 
dichloromethane (20 ml) at O^C^jThe solution was stirred at ambient temperature for 18 
hours; The solution was diluted with dichloromethane and washed with water, dried (NajSO,) 

25 and evaporated. The residue wa> purified by neutral Alumina chromatography eluting with 0- 
2%methanol in dichloromethane to give as a white solid l-(4-bromophenylsulphonyl)-4-[l- 
(2-methylpyrimidin-4-yl)-4-piperidylmethyl]-3-oxypiperazine (359 mg), mp 158-159"C 
•HNMR (CDCI3): 1.20 (m, 2H). i:65 (m. 2H),1.95 (m, IH). 2.50 (s, 3H), 2.80 (m, 2H), 3.25 
(d, 2H); 3.35 .0, 2H); 3.45 (t, 2H);3.70 (s, 2H), 4.40.(m, 2H), 6.30 (d. 2H), 7.65 (d, 2H), 7.70 
30 (d,2H).8.I0 (d, lH);in/2 510(M+l). . ] • ! 
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A solution of benzyl chloroformatc( 1 S ml) in methylene chloride (50 ml) was added 
dropwise to a mixture of ethyiisonipccciate (15.7 g) and triethylamine (15 ml) in methylene 
chloride (250 ml) at 0°C. The solution was stirred to ambient temperature for 2 hours. The 
solution was washed with water (x2).0.5M Citric Acid, water then Saturated brine, dried (PS 
5 paper) and evaporated to give as a colourless oil l-bcnzyloxycarbonyI-4-ethoxycarbonyl- 
pipcrazincOO g) which was used directly in the next step without futhcr purification or 
characterisation. 

To a mixture of oil l-benzyloxycarbonyU4-ethoxycarbonyl-piperazine (30 g) in 
tetrahydroftiran (200 ml) was added lithiumborohydride (2.7 g) and stirred at 60FC for 5 
10 hours. To quench the mixture, added methanol, dilute hydrochloric acid and then 

concentrated hydrochloric acid. Diluted with diethylether and resulting suspension washed 
with water (x2) dilute sodiumbicarbonatc then brine, dried (MgSO^) and evaporated to give as 
a colourless oil oil 1 -benzyloxycarbonyl-4-hydroxy-piperazine (23 g) which was used directly 
in the next step without fiirther purification or characterisation 

15 A solution of meihanesulphonyl chloride (7.7 ml) in dichlorbmethane (50 ml) was 

added dropwise to a stirred ice cooled mixture of oil I -benzyloxycBrbonyl-4-hydroxy- 
piperazine (23 g) and triethylamine (1 5 ml) in dichloromethane (350 ml). Stirred for I hour 
at 50*C then washed with water (x4) then brine and dried (PS paper) and evaporated to a 
colourless oil which set solid, filtered from carbonten-achloride to give 

20 l-benzyloxycarbonyl-4-sulphonyl-piperazine chloride(20 g) as a white solid. • 

'HNMR (CDCl,): 1.25 (m, 2H),1.75 (ra, 2H), 1.94 (m, IH), 2.78 (m, 2H), 3,0 (s, 3H). 4.06 
(d,2H),4.23(m,2H)i5.a5(s, 2H),.7.4 (m,5H);m/z328 CM+l).35 " • 

To a solution of l-Boc prp(ected-3-oxypiperazine (1.66 g).in dimclhylacetamide . 
(.15 ml) was added sodium hydride 60% dispersion in mineral oil (146 mg) stirred at ambience 

25 for 18 hours in an inert atmosphere. To this mixture was added I -bcnzy loxycarbonyl-4- 

sulphonyl-piperazinc chloride (1.81 g) as a solid in one portion and heated to 60°C for several 
hours. The mixture was diluted with dichloromethane and washed with water (x3), dried 
(NajSO^) then evaporated to a gum which was chromatographed on silica cluting with 0-3% 
methanol in dichloromethane to give l-tcrt-butyloxycarbonyl-3-oxo-4-[l- • 

30 (benzyloxycarbonyl)-4-pipcridylmethyl]pipera2ineasan pil(L36g) ' 
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. 'HNMR (CpCl3):1.2l (m, 2H)i 1:50 (s, 9H).'l .63 (m. 2H), 1.90 (m; lH)/2.78 (m. 2H). 3.30 
(m, 2H). 3.35 (t, 2H), 3.63 (t. 2H). 4.27 (s, 2HX 4.20 (m; 2H), 5.10 (s:2H). 7:34 (m. 5H);in/z 
'433 (M+I),449(M+NH3X376 (m-C,H8) ' ' ' 

To'a mixtiirc'of 1-tert-butyloxycirb6nylO-oxo-4.[l-(beru^ 
5 piperidylmethyllpiperazine (1.35 g), palladium bh charcoal (10% w/w. 0.1 g) khd ethanol 
(20 ml) v^rais^agitated under an atmosphere of hydrogen at 25'C for 2 hours liniil hydrogen 
uptake was complclc. The mixture was filtered and the filtrate was evaporated to give an oil 
which was mixed with 2,4-dichloro^6-mcthylpyrimidine(502 mg), ethanol (20 ml) and 
triethylaminc (0.86 ml), heated to reflux for 1 8 hours. The cooled mixture wis evaporated 
10 then diluted with dichloromethanc and washed with water, dried (Na^SOJ then filtered onto a 
; silica column (10 g Bond Elut) eluting with 0-5% methanol in dichlbromelhane lo giv^e 1-len- 
butyloxycarbonylO<)xo^-(lr(2-methy!.6-chIoropyrimidin-4-yl)-4pipcridyImethyl]pip 

(l.Olg). . ' . ' .v-.ii;..!' ; -Oih i.i . , ; J.- •::.!.:■ O*^ 

'HNMR(CDa,)r 1.21 (m,2H). 1.50 (s;.9H). 1.70 (m. 2H); 2.02 (m; i H): 2.45 (s; 3H). 2.90 
1 5 (m, 2H). 3.30 (4>2H). 3.40 (t, 2H), 3.63 (t, 2H); 4.09 (s; 2H). 4.40 (m, 2H),^ 6.30 (s, IH); m/i 
' 424 (M+1),;^- '..--vtc- . • • ■ ^ ■ -.k. • 

• NB 2,4-dich!oro-6-raethylpyrimidine is available froih'-vMdrich ' ' ' * ' 

To a mixture of 1 -tert-butyloxycarbQnylO-oxo-4-[l-(2-m'ethyP6-chIoropyrimidin^- 
yi)-4-piperidylmethyl]pipcrazine ( 1 .0 g), palladium on chiaircoal (1 0% w/w. 0. 1 g) and ethanol 
20 (20 mj) was agitated under an aimbsphcfe "of hydrogen at 25"C for 18 hours until hydrogen ~ 
uptake was.complcic. .The mixture was filtered and the filtrate was evaporated to a white 
solid as l-tert-buiyloxycarbonyl-3^xo-4-[l-(2.methylpyrimidin-4-y ' * 
pipertdylmelhyilpiperazine as its monohydrochlonde (990 mg)^ ^ * 
. !HNMR(GDCl3): 1.30 (rri.:2H), 1.50 (s, 9H), 1.90 (m, 2H); 2.10 (ni, IH); 2.70 (s, 3H); 3.15 
25 (m. 2H). 3.40 (m. 4H),:3.63.(t. 2H). 4,io (s, 2H), 4.40 (ih;2H);6:i5b (d. 2H). 8.03 (i'lH); m/z 
: .-390(^1+1). ' • ^K.i^,. . .. . , . 1^ o'. . ■ 

L Ethyl acetate saturated with gascoils HCl (30 nil) v^s added to ] -tert- ' V 

butyloxycarbonylO-oxo-4-[l-(2-methylpyrimidin-4-yl)-4-pipcridylraethyllpi^^^ (980 
mg) and the resulting suspension stirred at ambient temperature for i hoUr. ^ The solvent was 
30 evaporated to give 4.[l-(2-methylpyrimidin.4.yl).4-pii3endylmetKy]]0-oxypipcra2i 
g) as a trihydrochloride. 

/ 
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m/z290CM+l) 

To a solution of diaminoethane (241 g) in cthanol (1200 ml) was added 
elhylchloroacetate (82.4 g) in elhanol (400 ml) dropwisc over 3 hours. The reaction mixture 
was stirred for a further 90 minutes then added sodium meial (1 5.6 g) in ethanol (320 ml) 
5 precipitate filtered after 20 minutes. The filtrate was evaporated and Uie residue distilled ai 
160-170^C (5mm Hg) to give a yellow /orange solid which was rccrystalliscd from cthanol to 
give oxypiperazine (40.4 g) 

l-t-butyloxycarbonyU3-oxypiperazine was prepared as follows. To a solution of 
oxypiperazine (20 g) in dimcthylformamide (400 ml) was added di-i-buiyl dicarbonate (48 g). 
10 The reaction mixture was stirred ai ambient tcmpraturc for 30 minutes then evaporated. To the 
residue was added toluene and the resulting white solid filtered to give 1-i-butyloxycarbonyl- 
3-oxy piperazine (37.3 g). 

Eyiamplp 13 

15 In an analagous method to Example 1 2 1 -(4-trifluoromethylpheny lsulphonyl)-4-[ 1 -(2- 

melhylpyrimidin-4-yl)-4-pipcridylmcthyl]-3-oxypipera2inc was prepared as a gum 
'HNMR :1 .20 (m, 2H). 1.65 (m, 2H).l .95 (m, IH), 2,50 (s. 3H). 2.80 (m. 2H), 3.25 (d, 2H). 
3.35 (t, 2H), 3.45 (t. 2H), 3.70 (s. 2H), 4.40 (m, 2H). 6.30 (d, 2H). 7.85 (d, 2H), 7.95 (d,2H). 
8.10 (d, IH), 

20 ■ • - i . • , -r ■ ■ .. ..." * 

Example 14 • ' ^ j - 

A solution of 4-:bromobenzoylchloride (0.53 g) in dichloromcthanc (3 ml) was added 
to amixture of l-(2-methyIpyrimidin-4-yl)-4-(piperazin-l-ylcarbbhyl)pipcridinc-4-br ' 
hydrochloride (0.65 g) and tricthy famine (1.7 mi) in dichloromethane (30 ml) al 5**C. The 

25 solution was stirred at ambient temperature for 1 8 hours. The resulting solution was 

evaporated to dryness. The residue was dissolved in dichloromethane and the solution was 
washed with water, dried (Na^SOJ and evaporated to dryness. The residue was purified by 
flash column chromatography on alumina (ICN alumina N32-63), using 0. 1-0.4% methanol in 
dichloromethane as eluent. Rccrystallisation from ethyl acetate / isohexane gave l-(4- 

30 bromobcnzoyl)-4-[l-(2-methy!pyrimidin-4-yl)-4-hydroxy-4-piperidylcarbonyl]pipcrazine, as 
a colourless solid (0.53 g)» mpl 14-1 17"C 
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IHNMR (d6-DMS0 at 373"K): 1.55 (m, 4H), 2.34 (s, 3H). 2.37 (s. 2H). 2.58 (m, 4H), 3.35 
(m. 2H), 3.45 (m, 4H);:3:85 (s,: iH). 3.95 (m, 2H), 6.47 (d; !H). 7,3 (m, 2H), 7.6 (m. 2H), 8.0 
. :(d;lH); m/z474 (M+I): . - j ^ ..c' 

5 Examnle 15 . . . ; . - , ^ 

, . ; . Using an analogous procedure to that described in Example 14, l-(2-mcthylpyrimidin- 
4-y l)-4-( I -piperazinomclhyl)piperidin-4-ol hydrochloride was reacted with 4- 
fluorobcnzoylsulphonyl chloride to give l.(4-fluorobenzdyl)-4-[l-(2rmethylpyrimi 
4-hydroxy-4.piperidyImcthylJpipcrazincm.p. 114-1 17**C. ' ' (.^ • . v - 
10 »H-NMR (CDGI3): 1.5 (m, 2H), 1.65 (m, 2H), 2.38 (s; 2H), 2.47 (s, 3H), 2.65 (m. 4H). 3.0 
(m, 1H):3:3 (m, 2H), 3.6 (m. 4H), 4.2 (m. 2H), 6.33 (d, IH). 7.05 (m. 2H), 7.4 (m,.2H), 8.10 
(d, IH). 

Example 16 i i . 

15 u l-(4-Bromophenylsulphonyl)-4-[i-(6-methylpyriinidin-4-yl)-4- ' - J 
• pipcridy lcarbonyl]pipera2inc (630mg) suspended in dry THGR ( 1 OmI) was treated with excess 
. borane methyl sulphide complex (0.59 ml) at ambient tcmpraturc, then at 45'*C fori 8 hours. 
.< ( : 5M HCl (l.Q ml) was added and stirrcd?for 2 hours. The reaction mixture was basified with 

4M NaOH solution, then partitioned between ethylacetate and water, dried (MgSd4), and 
20 evaporated. The residue was chromatographed on Bondelut (CHjCl, then 

l%McOH/CMjClj,2%MeOH/CFI,Cy to give l-(4-bromophenylsulphonyl)-4-[i;»^6i.: .11.: 
^ .Imcthylpyrimidin-4ryl)r4rpiperidylincthyllpipera2infc*(276 mg) as a gum . ■ - 

»H-NMR (CDC13X:.1.05 (m. 2H). 1.6^1.8 (m. 3H), 2.20.(d, 2H), 2^5 (s, 3H)2.5 (t,4H), 2.80 

(t, 2H). 3.05 (tv4H),.4v35 (m;>2H), 6.35 (s, IH). 7.6-7.72 (m, 4H),.8.45 (s, IH); m/z496 ' 

25 (M+1,), , . * ar. . r r-r' ^ . ^..-Ji if-:?;:- i.:, ' >i. :: 

Example 17 . ■ ■ - ■:y,,^- j ; ■ ' iiv * • ! 

. ivi: Vsing an analogous procedure to that described in Example 16 l-(4- 'i' ^ ^' 
bromophenylsulphonyl)-4-[l-(3-fIouro.47pyridy!)-4-piperidyImethyl]pipcra2ine was prepared. 
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'H-NMR(CDC13):1.30(ni. 2H). 1.70 (m. IH), i.80 (m. 2H). 2.20 (d, 2H), 2.50 (t, 4H). 2.78 
(m, 2H), 3.00 (t, 4H), 3.70 (m, 2H), 6.70 (m, IH). 7.6-7.7 (m. 4H), 8. 16 (m, 2H); m/z 499 
(M+1). 

5 EyRHipIg \9 

The amide l-(4-bromophcnylsulphonyI)-4-[l-(2,6-dimethy!pyrimidin-4-yl)-4- 
pipcndylcarbanyl]piperazine (503ing, 0.96mmol) was refluxed in THF (5ml). Borane- 
dimethylsulphide complex (0.46ml, 4.8mmoI) was added cautiously and reflux continued for 
4 hours. Reaction allowed to stir over weekend allowing reaction to evapomte and hence 

10 allowing McjS to escape. THF (5 ml) was then added to dry reaction foil wed by 0.2nil 6M 
HCl and allowed to stir for 6 hours. Reaction was then basified with dilute sodium hydroxide 
and this was partitioned between DCM and water. Organic layer separated and reduced under 
vacuum affording a l-(4-bromophcnylsulphonyl)-4-[l-(2,6-dimethylpyrimidine-4-yI)-4- 
piperidylmethyljpiperazine white foam. 

1 5 Purification by filtration column chromatography (Silica) DCM -> 10% MeOH/DCM. 

Concentration of relevant fractions afforded a white solid/foam, 0.39g (80%). 
m.p.: 73-74«C 

'HNMR (CDClj): 7.7(m, 4H), 6.l5(s. IH), 4.4(m,2H), 3.05(m, 4H), 2.8(m, 2H), 2.5(m. 4H 
and s, 3H), 2.2(m, 2H), 1 .75(m, 3H), 1.1 (m, 2H). 

20 

Example 19 

Borane-dimethylsulphide (0.5ml; lONf) was added dropwise to a stirred suspension of 
1 -(4-bromophenylsulphonyl)-4-[l -(4-pyridyl)piperidin-4-y Icarbony IJpipcrazine (493mg) in 
THF (lOmI) at 0-5". The mixture was stirred for 18 hours at 25*. 6M Hydrochloric acid 

25 (4ml) was added dropwise and the mixture stirred for I hour, then for 0.25 hours at reflux and 
then for 1 hour at 20*. The mixture was basified to pH 12 with 2M sodium hydroxide. Water 
(5ml) was added and the aqueous extracted with dichloromethane (2 x 25ral). Combined 
organic phases were dried and evaporated to give a gum. Trituration with diethyl ether (2 x 
40ml) gave, as a colourless solid. l-(4-bromophenylsuIphonyl)-4-[l-(4-pyridyl)pipcridin-4- 

30 ylmclhyl]piperazine (257mg): m.p. 179-I80'C: 
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- ; 'H-NMR(CDC10 i.l8(ni, 2H), 1.62(m, IH), I.74(d, 2Hj; 2.20(d, 2H); 2.50(1; 4H);2.78(td. 
. 2H), <3.04(t, 4HX 3.81(d, 2H), 6.62(d, 2H)i 7.61(d, 2H), 7.69(d. 2H),-8.22(d';2H): EI-MS m/z 
479 (M+H). . ' ' 

5 Example 20 r vj ; . . 

. In a similar manner to Example 19 from l -(4-bromophBnylsuIphonyl)-4-[l.(3-chloro- 
4-pyridyl)pi;peridin-4-ylcarbonyl]p5peTazinc Was prepared l-(4-br6mophenylsulphohyi)-4-[l- 
:(3-chloro-4-pyridyl)pipcridin-4^ylmcthyl]pipcrMinc^^ .i ^ -vh ( 

•H.NMR(CDCU: 1.36 (m,2H), 1.62(m, lH);a'.78 (d. 2H). 2.24 (dr2H)/2:52(t. 4H); 2.64 " 
10 (U 2H), 3.02 (m,4H). 3,58 (d/2H), 6.78 (d, IH), 7.62 (^1, 2H). 7.70 (d. 2H), 8.25 (d, IH). 8.38 
' v(silH):El-MSm/2 5l3(M+H). •J. . ' f ' ^ ' ' ' ' • ' 

m;'- . v. ■ . [..■. r ■ 

" .. li (ii:M:i:b \ "'l? •.>■. ' ^ {• • • . i .ji.v 



( 



I 
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CLAIMS • 

1 . A compound of formula I, or a pharmaceutically-acceptable salt thereof, 
wherein: , t 



G is selected from CH or N; *" ' ^ 

RI is selected from hydrogen, halogeno: f I.6C)a!kyl, halogeno( l-6C)alkyL cyano. 
10 nitro. (N6C)aIkoxycarhony!, and NR'R' wherein R-^ and R^ are independently scleci'id from 
hydrogen and ( 1 .6C)alkyl, and wherein upto 3 RI groups may be present; - , V 
T, is selected from CH or N; ' ' ' ■'^ 

Ta and T, are independently selected from N and"CR, wherein.R is selected from 
hydrogen, hydroxyl and (C I -4)alkyl afid wherein either ring containing T, or T, is optionally 
1 5 substituted with an oxo group; - 

R2 is selected from hydrogen or (MC)alkyl; 
Q is selected from SO,, CO and CM,; 

Ar is selected from a five or six mcmbered heterocycle containing up to 3/heteroatoms 
selected from nitrogen, oxygen and sulphur, phenyl, phenyl - 
20 (2-6C)alkenyl and naphthyl in which any Ar group is optionally substituted by one or more 
substiluents selected from (I-6C)alky!. halogeno, halog^no (l-iSOalkyi, 
(l-6C)aIkox>'. fl-6C)alkoxycarbonyl. cyano. ( I -6C)alkylamido, nitro. NR^R^ wherein R' and 
R' are independently selected from hydrogen and ( MC)alkyl; provided that both T, and T, 
are not N and that when Tj is CR then T, is not CH. 

25 

2. A coiimpound of formula I as claimed in claim I wherein Q is SO,. 

3. A compound of formula T as claimed in either claim I or 2 wherein Ar is phenyl. 
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4. A compound of formula I as claimed in any of the preceding claims wherein RI is 
hydrogen or ( I -6C)alkyl and R2 is hydrogen. 

5. A compound of formula I as cliamed in any of the preceding claims wherein the rings 
5 containing and are unsubstituted. 

6. A compound of formula I as defmed in any claim from 1 to 5 for use in medical 
therapy. 

10 7. A pharmaceuiical composition comprising a compound of formula I as defmed in any 
claim from 1 to 5 and a pharmaceuiical ly acceptable carrier or diluent thereto. 

8. Use a of a compound of formula I as defmed in any claim from I to 5 for the 
manufacture of a medicament for treating di.seases or medical conditions in which inhibition 

1 5 of oxidosqualene cyclase is desirable. 

9, Use of a compound of formula I as defined in claim 1 wherin the disease or medical 
condition treated is selcted from hypercholeterlemia, atheromataout cascular degeneration and 
atherosclerosis. ' . 
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1. I I Claima Nba.; . 

baoauaa lhay ralats to aufajact maMar nol raquirad to ba laarehad by thb Authority, nanMly: 



2. Pn Claifna Nob.: " . ^' i > ^ . • ' ' ■ 

baeausA thay ralata to parte of th» IntemaltonaJ AfpGealbn lhat do not comply wHh Iho praacribad raquiramanta to such 
an extent (hat no maaningU International Saareh can ba carried out, ipecHically:'' * 



see FURTHER INFORMATION sheet PCT/ISA/210 



3. rn aalma Noa,: * 

beoauaa thay ana dapsndant claims and ara nol i^allad In aooondanc* uvllh the second and third aanlenoaa of Aula 6.4(a). 



Box II Oba«rvatlona whara unity of Invantlon la lacking (Continuation of Ham 2 ol llrat ahaat) 
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aaorohaUa olaima. 



additional aearoh faea wane timely paid by lha applicant, thk IntematlonW Search Report oovarB all 



2. I I As ail saarohable daima oouid be searched without elforl {usti/ylng an additional fee, this Authority did not invite payment 
of any additional fsa. 



3. I I Aa only same ol tha raquirad additional saareh feae were tfanely paid by the applloani, this Intamatbnal Saaroh Report 
•—I covers only those claims for which leee ware paid, epaoilioally olaima Noa.: 



4. I I No required additional ssaroh fess were (Imaiy paid by the appiicent. Comequantly, this IntarnaUonal Saaroh Report la 
reslrietad to tKa invention first mentioned in lha elaims; it Is oovered by claims Noa.: 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ ZIQ 



For economical reasons ( cf. PCT-Search GV^"^* l"*^!-^'' .I:»r«nH h« 
complete search has been limited to the classification units goverend by 
the compounds according to claim 2 and in the respective exampes.e. 
claim 1 was searched incompletely. It is stressed that the small fixed 
part of the molecule(s) and the large number of theoretically conceivable 
and chemically different families of compounds deriving from combinations 
of all claimed substituents and linker groups ( see inter alia tne 
definition of Q in comnbination with Tl- T3 ) precludes a comprehensive 
search ( cf. PCT Articles 6 and 15 and PCT Rule 33, Examination 
Guidelines. B-III. 3.S }. 
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